

















































































































































































































































































































































































































# Question Disagree  … - …  Agree Aver. Var. Dev. Med. 
1 The games made the learning environment a fun and engaging one. 
 
4.7 0.4 0.6 5 
2 The games motivated me to attend classes. 
 
3.8 0.7 0.8 4 
3 The games motivated me to arrive to class on time. 
 
3.7 1.0 1.0 4 
4 
I was more motivated to study the course 
material every week in order to do well in the 
leaderboard for the games. 
 
3.8 0.5 0.7 4 
5 I communicated with other players while playing. 
 
4.7 0.4 0.7 5 
6 The total duration of the games was satisfactory. 
 
4.4 0.5 0.7 5 
7 I was comfortable with adding the Top-5 leaderboard to the module's Blackboard page. 
 
4.1 0.8 0.9 4 
8 
The discussions about the correct and 
incorrect answers after every question (i.e., 
why wrong answers were wrong, and right 
answers were right) were satisfying. 
 
4.4 0.5 0.7 5 
9 I believe that the games have improved my understanding of the covered topics. 
 
4.1 0.5 0.7 4 
10 Performing well in the games increased my self-confidence. 
 
4.3 0.4 0.6 4 
11 
I would have prepared and engaged better if 
the game results were translated to actual 
marks for the module assessment. 
 
3.3 1.0 1.0 3 
12 
I believe that the games have improved my 
analytical and problem-solving skills in terms 
of developing solutions for Python challenges. 
 
3.8 1.0 1.0 4 
13 I wish Kahoot! and “Who Wants To Be A Millionaire” were used in other modules. 
 
4.1 0.7 0.9 4 
14 I believe that gaming is a valuable use of instructional time 
 
4.1 0.7 0.8 4 
15 I found the use of the leaderboard intimidating. 
 
1.7 0.7 0.8 1 
0.0% 0.0% 9.6% 13.5%
76.9%
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0.0% 9.6%
36.5% 26.9% 26.9%
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While	the	CC	completion	rate	of	the	practical	exercises	remained	roughly	around	the	50%	mark	for	every	laboratory	
class,	EC	students	showed	a	small	but	steady	weekly	increase	in	their	completion	rate,	which	might	indicate	that	the	
weekly	challenges	motivated	them	to	try	harder	so	as	to	complete	their	exercises	and	improve	their	programming	
skills.	Finally,	EC	had	the	best	overall	academic	performance	with	an	average	final	grade	of	61%	compared	to	CG’s	
53%.		However,	due	to	the	relatively	low	number	of	participants,	additional	studies	are	needed	to	identify	possible	
correlations	between	gamification	and	academic	performance.	
5. Conclusion	and	future	work	
The	present	study	explored	how	the	application	of	gamification	in	a	computer-programming	course	could	affect	the	
learning	experience	and	the	students’	motivation,	recall	ability,	and	performance.	The	aforementioned	findings	
suggest	that	using	a	multi-dimensional	gamified	learning	approach	has	successfully	achieved	the	pedagogical	goals	
outlined	in	the	introduction.	Based	on	the	concepts	of	the	increasingly	popular	gamification,	game-based	learning	and	
serious	games	movements,	it	gives	teachers	and	students	the	opportunity	to	experience	first-hand	how	game	
mechanics	can	be	used	to	make	learning	fun	and	addictive.	Coupled	with	effective	pedagogy,	games	can	offer	more	
effective	and	less	intrusive	measurement	of	learning	than	traditional	assessments.	
	
Both	Kahoot	and	WWTBAM	serve	as	an	opportunity	for	instant	application	of	knowledge	and	reinforcement	of	
learning	outcomes.	They	allow	common	programming	language	misconceptions	to	be	revealed	and	explored,	while	
also	using	similar	game	mechanisms	to	make	students	feel	good	about	their	accomplishments	and	overcome	their	
personal	records.	
	
More	specifically,	Kahoot	provides	students	with	the	opportunity	for	self-assessment	through	a	fun	and	engaging	
atmosphere,	which	allows	them	to	master	new	programming	concepts	relatively	quickly.	It	is	a	great	tool	for	learning	
terminology	and	can	be	also	used	to	introduce	a	topic,	as	it	can	help	instructors	discover	what	the	students	already	
know	and	where	they	should	focus	their	instruction.	Additionally,	the	findings	are	comparable	to	those	from	other	
studies	which	show	that	the	use	of	CRS	increase	students’	attendance,	attentiveness,	enthusiasm,	confidence,	and	in-
class	participation	(Duncan,	2005;	Suchman	et	al,	2006;	Bullock	et	al.	2003;	Roschelle	et	al.,	2004;	Wit,	2003).	As	for	
WWTBAM,	it	requires	students	to	compare	and	discuss	their	answers	with	their	teammates	in	order	to	come	to	a	
consensus	regarding	the	answer,	thus	improving	communication	efficiency	and	honing	important	employability	skills	
such	as	problem	solving,	critical	thinking,	and	collaboration.	In	both	games	students	not	only	reported	more	
enjoyment	in	their	class,	but	also	stated	that	confidence	in	their	own	learning	had	increased,	while	instructors	noticed	
an	increase	in	their	own	ability	to	respond	to	students’	misconceptions.	
	
This	mix	of	individual	and	group	competition	in	the	classroom	catered	to	the	needs	of	diverse	students,	some	of	which	
preferred	to	initially	develop	their	coding	skills	alone	while	others	performed	better	in	groups.	As	the	semester	
progressed	though,	it	was	noticed	that	the	students’	engagement	decreased	slowly	in	the	Kahoot	sessions;	on	the	
other	hand,	the	engagement	for	WWTBAM	remained	unchanged.	This	could	be	attributed	to	the	fact	that	students	
competing	at	individual	level	in	Kahoot	began	to	lose	interest	once	they	trailed	behind	in	the	leaderboard.	Another	
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concern	from	the	teaching	staff’s	point	of	view	was	the	limited	length	of	the	multiple-choice	questions	and	answers	in	
both	games,	which	made	their	authoring	quite	challenging.	
	
The	use	of	Codecademy’s	points	and	badges	as	the	sole	motivator	for	completing	the	practical	exercises	also	provided	
some	interesting	insights.	Although	students	were	intrinsically	motivated	to	complete	their	exercises	and	generally	
performed	better	than	their	CC	peers,	they	expressed	some	concerns	about	the	lesson	contents,	saying	that	some	
lessons	were	not	always	a	good	fit	to	the	FSD	syllabus,	lacked	clear	instructions,	and	had	ambiguous	explanations	and	
vague	error	messages.	As	a	result,	students	who	struggled	on	a	particular	aspect	of	programming	due	to	the	poor	
quality	of	that	particular	set	of	lessons	tended	to	associate	that	aspect	with	being	difficult	to	grasp	and	master,	when	
it	was	not	necessarily	so.	A	possible	yet	rather	demanding	solution	to	this	problem	would	be	to	provide	students	with	
a	more	personalised	experience	by	developing	lessons	specifically	for	the	FSD	syllabus.	Additionally,	data	analytics	
could	be	used	to	identify	which	programming	concepts	are	more	challenging	for	students,	so	as	to	give	the	latter	
opportunities	for	more	practice.		
	
Whilst	the	results	are	encouraging,	the	authors	acknowledge	that	the	limited	nature	of	this	study	does	not	preclude	
the	possibility	that	the	improvements	in	student	engagement	are	simply	the	result	the	short-term	“novelty”	factors	
generally	associated	with	the	introduction	of	new	technology	/	techniques.	Further	study	is	needed	to	assess	whether	
the	increased	student	engagement	suggested	by	these	methods	is	sustainable	and	applicable	to	other	subjects.		
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